Adenosine 3',5'-cyclic monophosphate and guanosine 3',5'-cyclic monophosphate phosphodiesterase activities in 1,2-dimethylhydrazine induced colon adenocarcinoma.
The intracellular concentrations of adenosine 3',5'-cyclic monophosphate (cAMP) and guanosine 3',5'-cyclic monophosphate (cGMP) in 1,2-dimethylhydrazine (DMH) induced rat colon tumors were previously reported to be one-half and twice, respectively, that measured in normal rat colon tissue. The results of this present study indicate that the total amount of cyclic nucleotide hydrolysis by the phosphodiesterase enzymes (PDE) could account for the lower cAMP and elevated cGMP noted in cancer tissue. PDE activities in homogenates prepared from normal and neoplastic tissue showed general similarities in both their hydrogen and metal ion dependencies with optimum degradation of nucleotides occurring at pH 7.2-7.8 in the presence of either Mg2+ or Mn2+ ions. The enzymes from both tissue types were inhibited to a similar extent by papaverine and theophylline. Distribution studies indicated PDE activities were similar throughout the entire length of the normal colon; consequently, the anomalous activities measured in the tumors were attributable to the specific cell population and not to the particular site at which malignancy arose. Thus, the findings of this study suggest that one cause for lowered cAMP and elevated cGMP levels in DMH induced colon adenocarcinomas was the amount of cyclic nucleotide hydrolysis by PDE in the malignant tissue.